Promoter-specific regulation of MyoD binding and signal transduction cooperate to pattern gene expression.
We used expression arrays and chromatin immunoprecipitation assays to demonstrate that myogenesis consists of discrete subprograms of gene expression regulated by MyoD. Approximately 5% of assayed genes alter expression in a specific temporal sequence, and more than 1% are regulated by MyoD without the synthesis of additional transcription factors. MyoD regulates genes expressed at different times during myogenesis, and promoter-specific regulation of MyoD binding is a major mechanism of patterning gene expression. In addition, p38 kinase activity is necessary for the expression of a restricted subset of genes regulated by MyoD, but not for MyoD binding. The identification of distinct molecular mechanisms that regulate discrete subprograms of myogenesis should facilitate analyses of differentiation in normal development and disease.